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Abstract:  Boston  Harbor  is  located  on  the  eastern  shore  of  the  Common¬ 
wealth  of  Massachusetts,  on  Massachusetts  Bay.  The  Corps  of  Engineers 
and  the  Massachusetts  Port  Authority  (Massport)  are  evaluating  a  number 
of  improvements  to  Boston  Harbor.  These  improvements  include  deepen¬ 
ing  and  widening  portions  of  the  Broad  Sound  North  Entrance  Channel, 
Main  Ship  Channel,  and  lower  Reserved  Channel  and  its  turning  area  for 
the  benefit  of  larger  container  vessels  calling  on  Massport’s  Conley  Termi¬ 
nal.  To  assist  in  evaluating  these  improvements,  the  U.S.  Army  Engineer 
Research  and  Development  Center  (ERDC)  conducted  a  ship-simulator- 
based  navigation  study.  Data  for  the  simulation  models  were  obtained  dur¬ 
ing  a  site  visit  to  ride  ships  in  the  project  area.  Currents  for  both  the  exist¬ 
ing  and  proposed  channels  were  calculated  using  the  ADCIRC  computer 
model  in  a  joint  effort  between  ERDC  and  the  U.S.  Army  Engineer  District, 
New  England.  Harbor  pilots  traveled  from  Boston  to  validate  and  operate 
the  simulations  in  September  2005. 


DISCLAIMER:  The  contents  of  this  report  are  not  to  be  used  for  advertising,  publication,  or  promotional  purposes. 
Citation  of  trade  names  does  not  constitute  an  official  endorsement  or  approval  of  the  use  of  such  commercial  products. 
All  product  names  and  trademarks  cited  are  the  property  of  their  respective  owners.  The  findings  of  this  report  are  not  to 
be  construed  as  an  official  Department  of  the  Army  position  unless  so  designated  by  other  authorized  documents. 
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Preface 

The  model  investigation  described  herein  was  conducted  for  the  U.S.  Army 
Engineer  District,  New  England,  by  the  U.S.  Army  Engineer  Research  and 
Development  Center  (ERDC),  Vicksburg  MS.  The  simulator  experiments 
were  performed  during  September  2005  by  personnel  of  the  Coastal  and 
Hydraulics  Laboratory  (CHL). 

The  New  England  District  was  informed  of  the  progress  of  the  simulator 
study  through  monthly  progress  reports.  Mark  Habel,  New  England  Dis¬ 
trict,  was  in  charge  of  project  oversight  for  the  District.  The  simulation 
models  for  the  Cosco  Hamburg  and  Delaware  Bridge  were  developed  by 
Designers  and  Planners,  Inc. 

The  principal  investigator  in  immediate  charge  of  the  navigation  portion  of 
the  simulator  study  was  Dennis  W.  Webb,  assisted  by  Peggy  Van  Norman, 
Donna  Derrick,  Danny  Marshall,  and  Gary  Lynch,  all  of  the  Navigation 
Branch,  CHL,  and  Ms.  Sally  Harrison,  contractor  for  Analytical  Services, 
Inc.  Mr.  Webb  and  Mr.  Habel  prepared  this  report ,  under  the  general 
supervision  of  Dr.  Margaret  Rose  Kress,  Chief,  Navigation  Division; 

Dr.  William  D.  Martin,  Deputy  Director,  CHL;  and  Mr.  Thomas  W. 
Richardson,  Director,  CHL. 

Commander  and  Executive  Director  of  ERDC  was  COL  Richard  B.  Jenkins. 
Director  was  Dr.  James  R.  Houston. 
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1  Introduction 

Background 

Boston  Harbor  is  located  on  the  eastern  shore  of  the  Commonwealth  of 
Massachusetts,  on  Massachusetts  Bay  (Figure  l).  The  layout  of  the  exist¬ 
ing  Federal  Navigation  Project  for  Boston  Harbor  is  shown  in  Figure  2. 
Deeply  loaded  commercial  traffic  uses  the  Broad  Sound  North  Entrance 
Channel  to  access  the  harbor.  Use  of  the  other  two  entrance  channels,  the 
30-ft  Broad  Sound  South  Channel  and  the  27-ft  Narrow  Channel,  is  lim¬ 
ited  to  smaller  ships  and  barges,  mainly  those  in  transit  between  the  Port 
and  the  Cape  Cod  Canal  to  the  south.  Ships  that  presently  call  at  Boston 
Harbor  include  petroleum  tankers,  bulk  product  carriers,  containerships, 
and  liquefied  natural  gas  (LNG)  tankers.  The  principal  dry  bulk  cargos  in¬ 
clude  salt  and  cement  imports,  and  scrap  and  newsprint  exports. 

The  existing  Federal  Navigation  Project  for  Boston  Harbor  consists  of  the 
three  entrance  channels  described  above,  a  Main  Ship  Channel  connecting 
the  confluence  of  the  three  entrance  channels  off  Deer  Island  with  the 
lower  and  upper  harbor  areas,  a  deep-draft  anchorage  in  President  Roads, 
and  several  commercial  tributary  channels  (the  Reserved  Channel,  Fort 
Point  Channel,  Charles  River,  lower  Mystic  River,  and  Chelsea  River). 

Prior  to  1930  the  North  Entrance  Channel  and  Main  Ship  Channel  had 
depths  of  -35  ft  and  widths  of  1500  and  1200  ft,  respectively.  From  1930 
to  the  mid-1950s,  a  40-ft  channel  was  constructed  from  the  sea  to  the  in¬ 
ner  confluence  of  the  Mystic  and  Chelsea  Rivers,  but  not  to  the  full  chan¬ 
nel  width.  In  the  North  Entrance  Channel  and  the  lower  reaches  of  the 
Main  Ship  Channel,  the  deeper  40-ft  lane  was  dredged  along  the  south 
limit  of  the  channel,  900  ft  wide  in  the  entrance  and  600  ft  wide  in  the 
lower  main  ship  channel.  Above  Commonwealth  Pier  in  South  Boston,  the 
40-ft  lane  shifted  to  the  north  side  of  the  Main  Ship  Channel,  and  then 
shifted  back  to  the  northwest  side  above  the  Charles  River.  The  intent 
seems  to  have  been  to  ensure  that  the  40-ft  depth  accessed  the  several 
U.S.  Navy  facilities  located  on  both  sides  of  the  harbor.  The  result  today  is 
an  asymmetrical  layout  for  the  deep-draft  channels,  as  shown  in  Figure  2. 
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Figure  1.  Boston  Harbor  location  map. 
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The  U.S.  Coast  Guard  marks  only  the  outer  limits  of  the  channels,  and  not 
the  division  between  the  35-  and  40-ft  lanes.  Consequently,  safe  naviga¬ 
tion  of  larger  vessels  relies  on  the  expert  knowledge  and  experience  of  the 
harbor  pilots  and  docking  masters.  Rules  of  the  road  regarding  the  pass¬ 
ing  of  larger  vessels  rely  on  local  knowledge  and  communication  so  that 
the  deeper  draft  vessel  can  travel  in  the  40-ft  lane. 

The  Reserved  Channel  in  South  Boston  is  40  ft  deep  in  its  lower  two-thirds 
along  the  Conley  Terminal  on  the  south  shore  and  the  former  Army  Base, 
now  a  dry  bulk  (cement)  terminal  on  the  north  shore.  Above  this  area  the 
channel  depth  is  35  ft  to  access  the  upper  berths  of  the  Black  Falcon  Cruise 
Ship  Terminal.  The  Main  Ship  Channel,  at  its  confluence  with  the  Re¬ 
served  Channel,  has  been  deepened  to  40  ft  for  its  full  1200-ft  width  to 
provide  a  turning  basin  for  vessels  accessing  the  Reserved  Channel. 

The  23-ft  Fort  Point  Channel  and  35-ft  lower  Charles  River  Channel  are 
not  included  in  this  study  as  project  dimensions  are  at  least  adequate  for 
prospective  commerce.  The  U.S.  Coast  Guard  (USCG)  Group  Boston  is  lo¬ 
cated  on  the  35-ft  Charles  River  Channel.  Smaller  visiting  U.S.  and  NATO 
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warships  are  berthed  at  the  former  Navy  Yard  on  the  Charles  River  Chan¬ 
nel.  Deeper  draft  vessels  such  as  carriers  are  berthed  at  the  World  Trade 
Center  on  the  40-ft  Main  Ship  Channel  during  port  visits. 

The  deep-draft  reaches  of  the  Mystic  River  Channel  between  the  Tobin  and 
Malden  Bridges  are  divided  into  40-,  35-,  and  30-ft  areas.  Most  of  the 
channel  was  deepened  to  40  ft  under  the  project  of  1990  between  1998  and 
2001.  The  full  width  of  the  lower,  eastern  end  of  the  channel  is  at  40  ft  to 
access  the  Boston  Autoport  and  Exxon  Terminals.  The  northern  half  of 
most  of  the  upper  length  of  the  channel  along  the  Everett  shore  is  also 
40  ft.  The  remaining  areas  are  authorized  to  35  ft,  with  the  far  upper  end 
of  the  channel  along  the  southern  (Charlestown)  shore  only  maintained  to 
-30  ft.  At  the  time  of  the  1990  authorization  and  1996  design  memoran¬ 
dum,  the  Massachusetts  Port  Authority  (Massport)  plans  for  its  Medford 
Street  Terminal,  located  immediately  upstream  of  the  Boston  Autoport 
along  the  southern  shore,  were  not  far  enough  advanced  to  permit  a  favor¬ 
able  economic  justification  for  deepening  this  area  of  the  channel  to  40  ft. 

The  Chelsea  River  Channel,  from  the  inner  confluence  to  the  head  of  navi¬ 
gation  in  Revere,  has  an  authorized  depth  of  38  ft  under  the  project  of 
1990.  The  38-ft  depth  was  the  limit  that  could  be  economically  justified 
with  increased  vessel  drafts  and  capacities  without  replacement  of  the 
Chelsea  Street  Bridge.  With  the  exception  of  a  small  area  near  the  Chelsea 
Street  Bridge  that  is  awaiting  utility  relocation,  the  38-ft  deepening  project 
was  completed  in  2002.  As  the  USCG  and  City  of  Boston  are  proceeding 
with  plans  to  replace  the  bridge,  deepening  this  channel  to  40  ft  is  once 
again  being  considered. 

The  Port’s  only  container  facility,  the  Conley  Terminal,  is  located  on  the 
40-ft  lower  reach  of  the  Reserved  Channel  in  South  Boston.  This  is  the 
Port’s  seaward  most  commercial  terminal.  The  Port’s  only  LNG  facility, 
Distrigas,  is  located  on  the  north  side  of  the  40-ft  Mystic  River  Channel 
near  its  head  of  deep-draft  navigation.  The  Port’s  major  petroleum  termi¬ 
nals  are  located  along  the  38-ft  Chelsea  River  Channel,  with  the  sole  ex¬ 
ception  of  the  Exxon  Terminal  on  the  Mystic  River,  below  the  Distrigas 
LNG  Terminal.  Boston  Harbor  has  a  mean  tidal  range  of  approximately  10 
ft  and  a  spring  range  of  about  13.5  ft. 
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Purpose 

The  U.  S.  Army  Engineer  District,  New  England,  is  presently  evaluating 
channel  designs  to  deepen  portions  of  Boston  Harbor  and  widen  some  of 
the  turns.  The  primary  purpose  of  these  improvements  is  to  allow  larger 
containerships  to  call  at  the  docks  at  the  Conley  Terminal  on  the  Reserved 
Channel. 

The  U.  S.  Army  Engineer  Research  and  Development  Center  (ERDC)  con¬ 
ducted  a  navigation  study  utilizing  real-time  ship  simulation  modeling  to 
evaluate  the  proposed  improvements  to  Boston  Harbor.  Model  develop¬ 
ment  and  online  testing  occurred  at  the  ERDC  Waterways  Experiment  Sta¬ 
tion  in  Vicksburg,  MS,  during  the  period  April  to  September  2005. 
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2  Proposed  Improvements 

The  New  England  District  and  Massport  are  evaluating  a  number  of  im¬ 
provements  to  Boston  Harbor’s  system  of  channels  and  anchorage  area. 
The  proposed  improvements  for  Boston  Harbor  are  shown  in  Figure  3. 


Entrance  and  main  channel  deepening 

The  first  improvement  plan  would  deepen  the  Broad  Sound  North  En¬ 
trance  Channel,  Main  Ship  Channel,  and  the  lower  Reserved  Channel  and 
its  turning  area  for  the  benefit  of  larger  container  vessels  calling  on  Mass- 
port’s  Conley  Terminal.  A  channel  depth  of  -45  ft  mean  lower  low  water 
(MLLW)  in  the  harbor  is  being  considered,  with  incremental  optimization 
between  42  and  50  ft.  This  plan  includes  (1)  deepening  the  40-ft  lane  of 
the  Broad  Sound  North  Entrance  Channel  from  Massachusetts  Bay  to  the 
outer  confluence  to  a  depth  of  -47  ft  MLLW  (the  additional  2  ft  in  depth  to 
compensate  for  increased  wave  and  wind  action),  (2)  deepening  the  Main 
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Ship  Channel  from  the  outer  confluence  through  President  Roads  and  up- 
harbor  to  the  Reserved  Channel  to  -45  ft,  (3)  deepening  the  40-ft  lower 
reach  of  the  Reserved  Channel  to  45  ft,  (4)  deepening  the  Reserved  Chan¬ 
nel  turning  area  to  45  ft  and  expanding  it  northwesterly  up  the  main  chan¬ 
nel  to  accommodate  larger  vessels,  and  (5)  deepening  all  or  a  portion  of 
the  President  Roads  Anchorage  to  45  ft. 

The  deepened  entrance  channel  will  retain  its  1100-ft  entrance  reach  width 
and  its  900-ft  width  in  its  remaining  length.  The  current  35-ft-deep  lane 
would  remain  unchanged.  A  bend  widener  is  proposed  at  the  turn  where 
the  1100-  and  900-ft-wide  reaches  join  in  response  to  pilots’  concerns  to 
have  additional  maneuvering  width  opposite  Finns  Ledge.  A  closeup  of  the 
widener  is  shown  in  Figure  4. 

The  portion  of  the  Main  Ship  Channel  along  the  south  side  of  President 
Roads  would  retain  its  current  1200-ft  width  to  facilitate  safe  access  and 
egress  from  the  anchorage  and  permit  recovery  of  vessel  course  before  en¬ 
tering  the  turns  at  Spectacle  Island.  The  deepened  channel  would  be  wid¬ 
ened  to  800  ft  by  incorporating  portions  of  the  existing  35-ft  lane.  In  the 
turns  at  Spectacle  Island  the  channel  would  be  widened  further  to  880  ft 
to  increase  the  width  available  for  vessel  maneuvering  through  the  turns, 
easing  a  difficult  bend,  especially  for  the  larger  containerships  that  are  ex¬ 
pected  to  call  at  Reserved  Channel.  The  transition  from  the  anchorage  and 
the  1200-foot  channel  width  in  President  Roads  into  the  narrower  lower 
Main  Ship  Channel  would  also  be  flared  into  the  35-ft  lane  to  ease  the  ap¬ 
proach  up-harbor.  These  improvements  are  shown  in  Figure  5. 

Main  Ship  Channel  deepening  extension  to  Ted  Williams  Tunnel 

In  order  to  accommodate  plans  by  Massport  to  develop  a  new  dry  bulk 
terminal  at  the  Massport  Marine  Terminal  in  South  Boston,  extending  the 
proposed  deepening  of  the  Main  Ship  Channel  above  the  Reserved  Chan¬ 
nel  to  below  the  Ted  Williams  Tunnel  is  also  being  considered.  Massport’s 
plans  for  this  facility  include  leases  for  the  receipt  or  export  of  cement,  ag¬ 
gregates,  newsprint,  steel,  and  other  bulk  products.  The  clearances  over 
the  Ted  Williams  Tunnel  above  this  terminal  limit  channel  depths  in  the 
upper  harbor  areas  to  the  40  ft  already  provided.  The  reach  of  the  Main 
Ship  Channel  to  be  deepened  to  45  ft  under  this  plan  would  be  widened  to 
650  ft  by  including  a  50-ft-wide  strip  of  the  current  35-ft  lane. 
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Figure  4.  Boston  North  Channel  bend  widener. 
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Figure  5.  Widening  near  Reserve  Channel. 


Ted  Williams  Tunnel  to  confluence  of  Mystic  and  Chelsea  Rivers 

No  channel  improvements  are  proposed  for  this  section  of  the  harbor,  in¬ 
cluding  the  Fort  Point  and  Charles  River  Channel  tributaries. 

Mystic  River 

A  portion  of  the  existing  35-ft  channel  will  be  deepened  to  40  ft  to  permit 
deeper  access  to  Massport’s  Medford  Street  Terminal  for  bulk  cargo  ves¬ 
sels.  This  is  shown  in  Figure  3.  This  area  is  located  about  midway  along 
the  southern  half  of  the  Mystic  Channel  above  the  Boston  Autoport.  This 
area  was  not  included  in  the  1990  project  authorization,  as  plans  for  this 
terminal  had  not  yet  progressed  to  the  point  of  decisions  on  its  future  use. 
Massport  plans  to  develop  the  property  as  another  dry  bulk  terminal  and 
has  already  deepened  the  berths  to  -40  ft.  This  will  allow  large  bulk  car¬ 
riers  to  call  without  having  to  wait  for  tidal  advantage.  Since  there  will  be 
no  increase  in  ship  size  over  those  now  plying  this  waterway,  and  currents 
are  negligible  throughout  the  tidal  cycle,  this  improvement  did  not  require 
being  included  in  this  navigation  study. 
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Chelsea  River 

The  Chelsea  River  is  being  considered  for  deepening  from  38  ft  to  40  ft. 
The  1990  project  only  recommended  a  38-ft  depth  for  this  waterway  be¬ 
cause  the  Chelsea  Street  Bridge  limited  design  vessel  dimensions,  particu¬ 
larly  beam,  so  greater  improvements  were  impractical  with  bridge  re¬ 
placement.  With  the  USCG  and  the  City  of  Boston  now  pursuing  funds  for 
a  new  bridge,  a  40-ft  improvement  is  being  reconsidered.  This  area  was 
included  in  the  1992  ship  simulation  study  that  examined  vessels  of  the 
classes  that  would  be  expected  to  use  the  waterway  under  the  38-ft  im¬ 
provement  and  also  considered  a  40-ft  improvement  without  the  bridge. 
That  study  showed  that  larger  tank  ships  that  would  require  the  40-ft 
depth  would  also  require  bridge  replacement  and  bend  easing.  Therefore, 
Chelsea  River  is  not  included  in  this  navigation  study. 
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3  Reconnaissance  Trip 

The  reconnaissance  trip  for  the  Boston  Harbor  study  was  conducted  No¬ 
vember  15-19,  2004.  The  purpose  of  the  trip  was  to  meet  with  New  Eng¬ 
land  District  representatives  and  the  Boston  Pilots.  These  meetings  pri¬ 
marily  took  place  upon  ships  transiting  the  study  area  so  navigation 
practices  could  be  observed.  In  addition,  ERDC  representatives  took  pho¬ 
tographs  and  video,  which  was  later  used  for  simulation  model  develop¬ 
ment.  ERDC  was  represented  by  Dennis  Webb  and  Peggy  Van  Norman 
who  traveled  to  Boston  on  November  15.  Upon  arrival  in  Boston,  they 
contacted  Capt.  Gregg  Farmer  of  the  Boston  Pilots  and  Mr.  John  Winkel- 
man  of  the  New  England  District  to  coordinate. 

November  16 

Capt.  Farmer,  Mr.  Webb,  Ms.  Van  Norman,  and  Mr.  Winkelman  boarded 
the  MV  Allegiance  in  the  Atlantic  Ocean.  The  MV  Allegiance  is  a  612-ft- 
long  Length-Over- All  (LOA)  tanker  with  a  beam  of  90  ft.  The  MV  Alle¬ 
giance  was  loaded  to  a  draft  of  34  ft  and  was  heading  inbound  to  the 
Global  Terminal  on  Chelsea  Creek.  During  the  transit,  Capt.  Farmer  listed 
several  navigation  concerns  of  the  existing  and  future  Boston  Harbor: 

•  A  wrecked  barge  was  discovered  a  few  years  ago.  The  wreck  was 
marked  by  a  can  buoy  (Figure  6)  and  avoided  by  the  pilots.  This  ob¬ 
struction  has  since  been  removed  by  New  England  District  under  the 
last  contract  for  maintenance  dredging  of  the  outer  harbor  channels  in 
2005.  Therefore,  this  is  no  longer  a  concern. 

•  Swell  is  a  serious  issue  for  the  approach  channels  to  Boston  Harbor. 
The  channels  are  operational  in  up  to  18-ft  swells  with  tidal  assistance. 

•  Boston  Harbor  presently  has  two  asymmetric  channels,  i.e.,  two  lanes 
of  different  depths.  Capt.  Farmer  expressed  concern  that  as  the  one 
lane  was  deepened  to  50  ft,  they  would  have  problems  with  bank  effects 
caused  by  the  35-ft  lane. 

•  Flood  currents  into  Dorchester  Bay  cause  the  ship  to  be  set  to  the  green 
buoys  in  the  turns  above  Spectacle  Island. 

•  There  is  also  a  ledge  in  this  area  where  the  channel  is  not  40  ft  MLLW. 
This  ledge  is  scheduled  for  removal  to  at  least  -42  ft  as  part  of  the  up¬ 
coming  inner  harbor  maintenance  operation. 
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I 

Buoy  Marking  Wreck 


Figure  6.  Buoy  marking  wreck. 

Corps  employees  disembarked  the  ship  onto  the  pilot  boat  in  downtown 
Boston.  The  MV  Allegiance  and  Capt.  Farmer  continued  on  to  the  Global 
Terminal.  Corps  representatives  disembarked  early,  at  Capt.  Farmer’s 
recommendation,  so  they  could  ride  an  inbound  containership. 

The  Corps  representatives  boarded  the  MV MSC  Jeanne  in  the  Atlantic 
Ocean.  The  pilot  was  Capt.  Frank  Morten.  The  MV  MSC  Jeanne  is  a 
767-ft-long  (LOA)  containership  with  a  beam  of  106  ft.  The  inbound  draft 
was  41  ft.  The  MV  MSC  Jeanne  was  inbound  to  the  container  docks  on  the 
Reserved  Channel.  Capt.  Morten  reiterated  Capt.  Farmer’s  concerns  about 
navigation  in  Boston  Harbor.  Figure  7  shows  the  MV  MSC  Jeanne  turning 
into  the  Reserved  Channel. 

The  Corps  representatives  boarded  the  MV Zephyros  in  the  President 
Roads  Anchorage.  The  MV  Zephyros  is  a  538-ft-long  (LOA)  scrap  metal 
ship  with  a  beam  of  75  ft.  The  MV  Zephyros  was  loaded  to  a  draft  of  25  ft 
and  was  inbound  to  the  Prolerized  scrap  metal  dock  on  the  Mystic  River. 
The  pilot  for  this  movement  was  Capt.  Richard  Stover. 
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Figure  7.  MV MSC  Jeanne  approaching  Reserve  Channel. 


November  17 

Mr.  Webb  and  Ms.  Van  Norman  boarded  the  MV Delphina,  Capt.  Marty 
McCabe,  pilot.  During  the  ride  on  the  pilot  boat,  Captains  McCabe  and 
Chris  Hoyt  discussed  their  desired  modifications  to  the  President  Roads 
Anchorage  (USCG  Anchorage  #2).  They  stated  that  the  anchorage  was  of¬ 
ten  crowded  with  three  ships  and  that  flood  currents  pushed  the  ships  to¬ 
ward  the  northern  end  of  the  anchorage.  Both  pilots  felt  that  angling  the 
western  end  of  the  anchorage  to  incorporate  portions  of  the  35-ft  barge 
anchorage  and  areas  between  the  two  would  make  it  more  effective.  The 
pilots’  proposed  angle  is  shown  in  Figure  8. 

The  MV  Delphina  is  a  610-ft-long  (LOA)  tanker  with  a  beam  of  90  ft.  The 
MV  Delphina  was  loaded  to  a  draft  of  36  ft.  During  the  transit  to  the  Gulf 
Oil  Dock,  the  90-ft-wide  MV  Delphina  passed  through  the  93-ft-wide 
Chelsea  Street  Bridge  (Figure  9).  Corps  representatives  rode  back  to  the 
pilot  station  on  a  tractor  tug,  which  gave  them  the  opportunity  to  photo¬ 
graph  Chelsea  Creek  from  an  outbound  viewpoint. 
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Figure  8.  Pilot’s  recommended  widening  for  anchorage. 


Figure  9.  MV  Delphina  passes  through  Chelsea  Street  Bridge. 


November  18 

Mr.  Webb  and  Ms.  Van  Norman  boarded  the  MV Hoegh  Galleon,  Capt. 
Gregg  Farmer,  pilot.  The  MV  Hoegh  Galleon  is  an  8i8-ft-long  (LOA)  LNG 
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ship  with  a  beam  of  131  ft.  The  ship’s  draft  was  approximately  33  ft.  The 
MV Hoegh  Galleon  docked  at  the  Distrigas  LNG  terminal  on  the  Mystic 
River,  which  concluded  the  reconnaissance  trip. 
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4  Database  Development  and  Validation 

Database  development 

Currents  for  both  the  existing  and  proposed  channels  were  calculated  us¬ 
ing  the  ADCIRC  model  in  a  joint  New  England  District/ERDC  effort 
(Wilkelman  et  al.,  in  preparation).  Current  data  for  the  maximum 
strength  of  both  the  ebb  and  flood  tides  were  extracted  and  converted  into 
the  format  required  by  the  ERDC  Ship/Tow  Simulator. 

Two  ship  models  were  developed  for  the  Boston  Harbor  Navigation  Study 
by  Designers  &  Planners,  Inc.  (Ankudinov  2005): 

•  Ship  1.  The  COSCO  Hamburg,  a  918-ft-long  (LOA),  5,618-TEU  (TEU  = 
twenty-foot  equivalent  unit)  containership.  The  ship’s  beam  is  131.2  ft, 
and  the  ship  is  fully  loaded  to  a  draft  of  45.9  ft. 

•  Ship  2.  The  Delaware  Bridge,  a  871.8-ft-long  (LOA),  4,713-TEU  con¬ 
tainership.  The  ship’s  beam  is  105.6  ft,  and  the  ship  is  fully  loaded  to  a 
draft  of  43.3  ft. 

Both  containership  models  were  equipped  with  bow  thrusters. 

The  visual  scene  was  modified  using  the  photos  taken  during  the  recon¬ 
naissance  trip.  Figure  10  shows  the  visual  scene  as  one  of  the  Boston  Pi¬ 
lots  operates  the  simulator.  The  only  adjustment  required  to  the  visual 
scene  for  the  proposed  alternative  channels  was  new  aids  to  navigation 
(ATONS)  for  the  Boston  North  Channel  Bend  widener.  The  buoy  marking 
the  wreck  was  removed,  as  was  buoy  G  “3”.  The  two  new  buoys  that 
marked  the  ends  of  the  widener  are  shown  in  Figure  11.  The  wrecked 
barge  was  removed  from  the  approach  to  Boston  Harbor  during  mainte¬ 
nance  dredging  during  the  spring/summer  of  2005. 

The  Electronic  Chart  Display  and  Information  System  (ECDIS)  was  modi¬ 
fied  to  reflect  proposed  changes  to  the  channel  footprints.  Figure  12  shows 
an  ECDIS  chart  modified  to  reflect  changes  at  the  mouth  of  the  Reserved 
Channel.  It  should  be  noted  that  the  ECDIS  editing  software  does  not  al¬ 
low  removal  of  ATONS  or  modifying  contour  lines.  However,  the  pilots 
felt  the  display  showing  the  proposed  channel  was  adequate. 
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Figure  10.  Boston  Ship  Pilot  turning  containership  near  mouth  of  Reserve  Channel. 
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Figure  12.  ECDIS  display  modified  to  show  improved  turning  notch  at  mouth  of  Reserve 

Channel. 


Validation 

Validation  for  Boston  Harbor  was  conducted  September  6-9,  2005.  Two 
Boston  Harbor  Pilots  participated  in  the  validation  effort.  A  Massport  rep¬ 
resentative  also  attended.  Validation  originally  scheduled  for  August  29  - 
September  2,  2005,  was  delayed  a  week  due  to  Hurricane  Katrina.  Repre¬ 
sentatives  for  New  England  District  were  scheduled  to  attend  the  original 
validation  week  but  were  unable  to  reschedule. 

During  validation,  the  Massport  representative  voiced  concerns  over  the 
location  of  the  improved  turning  notch.  He  stated  that  the  improvements 
were  directly  in  line  with  the  low  approach  runway  for  Logan  Airport. 
Representatives  from  New  England  District,  New  York  District,  ERDC, 
Massport,  and  the  pilots  worked  together  to  formulate  an  alternative  turn¬ 
ing  area  configuration.  This  turning  area,  Plan  2,  is  shown  in  Figure  13. 
The  ADCIRC  model  was  modified  to  reflect  the  channel  geometry  of  Plan  2 
and  currents  were  calculated.  Simulations  of  the  Plan  2  channel  were  con¬ 
ducted  in  the  final  days  of  the  formal  testing  program. 
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Figure  13.  Plan  2  turning  notch. 
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5  Tug  Usage 

Both  containerships  were  equipped  with  bow  thrusters  for  the  simulations. 
All  but  one  of  the  runs  were  completed  with  two  tractor  tugs.  That  one  run 
used  two  tractor  tugs  and  one  conventional  tug. 

Tractor  tugs  are  a  generation  beyond  normal  harbor  tugs.  Utilizing  pro¬ 
pulsion  such  as  the  Z  Drive,  the  tractor  tug  can  push  or  pull  with  little  to 
no  loss  of  thrust  efficiency,  eliminating  most  of  the  need  to  change  posi¬ 
tion  during  the  job. 

Tug  usage  in  the  simulator  is  accomplished  by  radio  communication  be¬ 
tween  the  pilot  and  the  simulator  operator.  Different  pilots  use  the  tugs 
differently,  but  for  the  Boston  transits,  full  ahead  and  astern  commands 
were  common.  These  commands  are  not  unusual  and  do  not  necessarily 
indicate  that  changes  need  to  be  made. 

During  inbound  runs,  as  the  containerships  came  through  Dorchester  Bay 
(20-30  min  before  getting  to  Conley  Terminal)  the  pilot  would  call  the  tugs 
alongside.  From  this  point  on  the  tugs  were  hooked  up  in  order  to  be  in 
position  to  work  when  needed.  This  position  was  typically  one  tug  each  on 
the  ship’s  port  bow  and  stern.  Once  the  vessel  started  its  turn  for  the  back¬ 
ing  maneuver  into  Reserve  Channel,  the  tugs  worked  almost  continuously 
until  the  transit  and  initial  docking  maneuvers  were  completed.  Tug  usage 
during  the  inbound  runs  was  about  20-25  min  (remembering  that  the 
transit  stopped  before  the  vessel  was  fully  docked).  For  outbound  runs, 
usage  time  increased  closer  to  40  min  since  the  containerships  were  ma¬ 
neuvering  off  the  terminal  face  to  enter  the  federal  channel. 
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6  Results 

Testing  was  conducted  September  12-16  and  17-21,  2005.  Four  Boston 
Harbor  Pilots  participated  in  the  testing  program.  Simulations  of  the 
Plan  2  turning  notch  were  conducted  only  during  the  last  3  days  of  the 
second  session.  After  each  test,  the  pilot  was  given  a  chance  to  provide 
written  comment  on  the  simulation.  At  the  end  of  each  week  of  testing, 
the  pilots  were  given  a  final  questionnaire  to  complete.  These  question¬ 
naires  are  included  in  Appendix  A. 

Results  are  presented  in  the  form  of  composite  track  plots.  Results  will  be 
presented  first  for  the  Main  Ship  Channel  and  Reserved  Channel  turning 
notch  improvements.  These  will  be  followed  by  the  results  for  the  Boston 
North  Channel  bend  widener. 

Main  Ship  Channel  improvements  and  Plan  1  turning  notch 

Inbound,  flood  tide,  30  knots  northeast  wind,  backing  into  Reserved 
Channel 

Results  of  the  COSCO  Hamburg  inbound  through  the  Main  Ship  Channel 
and  backing  into  the  Reserved  Channel  with  flood  tide  and  30  knots  of 
wind  from  the  northeast  are  shown  in  Plate  1.  Four  pilots  completed  this 
exercise,  with  one  leaving  the  northeast  end  of  the  turning  notch  by  nearly 
260  ft.  The  other  three  pilots  were  able  to  turn  within  the  notch.  Several 
of  the  runs  left  the  northeast  end  of  the  Reserved  Channel.  All  ships  suc¬ 
cessfully  transited  the  improved  Main  Ship  Channel.  One  of  the  four  pilots 
used  three  tugs  to  back  into  the  Reserved  Channel.  The  pilot  that  used 
three  tugs  was  one  of  the  successful  runs. 

Results  of  the  Delaware  Bridge  inbound  through  the  Main  Ship  Channel 
and  backing  into  the  Reserved  Channel  with  flood  tide  and  30  knots  of 
wind  from  the  northeast  are  shown  in  Plate  2.  Four  pilots  completed  this 
scenario.  All  ships  successfully  transited  the  improved  Main  Ship  Channel 
and  successfully  turned  in  the  improved  notch.  One  of  the  runs  left  the 
northeast  end  of  the  Reserved  Channel. 
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Inbound,  flood  tide,  30  knots  northwest  wind,  backing  into  Reserved 
Channel 

Results  of  the  COSCO  Hamburg  inbound  through  the  Main  Ship  Channel 
and  backing  into  the  Reserved  Channel  with  flood  tide  and  30  knots  of 
wind  from  the  northwest  are  shown  in  Plate  3.  Four  pilots  completed  this 
scenario.  All  ships  successfully  transited  the  improved  Main  Ship  Channel 
and  successfully  turned  in  the  improved  notch.  One  of  the  runs  left  the 
northeast  end  of  the  Reserved  Channel. 

Results  of  the  Delaware  Bridge  inbound  through  the  Main  Ship  Channel 
and  backing  into  the  Reserved  Channel  with  flood  tide  and  30  knots  of 
wind  from  the  northwest  are  shown  in  Plate  4.  Four  pilots  completed  this 
scenario.  All  ships  successfully  transited  the  improved  Main  Ship  Channel 
and  successfully  turned  in  the  improved  notch. 

Inbound,  ebb  tide,  30  knots  northeast  wind,  backing  into  Reserved  Channel 

Results  of  the  COSCO  Hamburg  inbound  through  the  Main  Ship  Channel 
and  backing  into  the  Reserved  Channel  with  ebb  tide  and  30  knots  of  wind 
from  the  northeast  are  shown  in  Plate  5.  Four  pilots  tested  this  scenario. 
One  pilot  was  unable  to  stop  his  ship  in  time  to  turn  in  the  notch  and  could 
not  complete  the  maneuver.  Another  ship  left  the  northeast  side  of  the 
turning  notch  by  nearly  260  ft.  A  third  vessel  just  crossed  the  channel  lim¬ 
its  on  the  north  end  of  the  notch.  All  ships  successfully  transited  the  im¬ 
proved  Main  Ship  Channel. 

Results  of  the  Delaware  Bridge  inbound  through  the  Main  Ship  Channel 
and  backing  into  the  Reserved  Channel  with  ebb  tide  and  30  knots  of  wind 
from  the  northeast  are  shown  in  Plate  6.  Four  pilots  completed  this  sce¬ 
nario.  All  ships  successfully  transited  the  improved  Main  Ship  Channel. 
One  ship  left  the  turning  notch  by  slightly  more  than  10  ft. 

Inbound,  ebb  tide,  30  knots  northwest  wind,  backing  into  Reserved 
Channel 

Results  of  the  COSCO  Hamburg  inbound  through  the  Main  Ship  Channel 
and  backing  into  the  Reserved  Channel  with  ebb  tide  and  30  knots  of  wind 
from  the  northwest  are  shown  in  Plate  7.  Four  pilots  completed  this  sce¬ 
nario.  All  ships  successfully  transited  the  improved  Main  Ship  Channel. 
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Two  ships  left  the  northeast  side  of  the  turning  notch,  one  by  approxi¬ 
mately  80  ft  and  the  other  by  approximately  15  ft. 

Results  of  the  Delaware  Bridge  inbound  through  the  Main  Ship  Channel 
and  backing  into  the  Reserved  Channel  with  ebb  tide  and  30  knots  of  wind 
from  the  northwest  are  shown  in  Plate  8.  Two  pilots  successfully  com¬ 
pleted  this  scenario.  Pilots  for  the  second  week  of  testing  did  not  attempt 
this  exercise  in  order  to  complete  some  scenarios  for  the  Plan  2  notch. 

Outbound,  flood  tide,  30  knots  northeast  wind,  backing  out  of  Reserved 
Channel 

Results  of  the  COSCO  Hamburg  backing  out  of  the  Reserved  Channel  and 
heading  outbound  through  the  Main  Ship  Channel  with  flood  tide  and 
30  knots  of  wind  from  the  northeast  are  shown  in  Plate  9.  Four  pilots 
completed  this  exercise.  All  successfully  turned  in  the  improved  notch. 
One  ship  did  leave  the  southern  edge  of  the  improved  Main  Ship  Channel 
by  approximately  75  ft. 

Results  of  the  Delaware  Bridge  backing  out  of  the  Reserved  Channel  and 
heading  outbound  through  the  Main  Ship  Channel  with  flood  tide  and 
30  knots  of  wind  from  the  northeast  are  shown  in  Plate  10.  Four  pilots 
completed  this  exercise.  All  successfully  turned  in  the  improved  notch. 
One  ship  did  leave  the  southern  edge  of  the  improved  Main  Ship  Channel 
by  approximately  75  ft.  The  same  pilot  that  left  the  southern  edge  of  the 
improved  Main  Ship  Channel  with  the  COSCO  Hamburg  also  left  the 
channel  with  the  Delaware  Bridge,  by  approximately  60  ft. 

Outbound,  flood  tide,  30  knots  northwest  wind,  backing  out  of  Reserved 
Channel 

Results  of  the  COSCO  Hamburg  backing  out  of  the  Reserved  Channel  and 
heading  outbound  through  the  Main  Ship  Channel  with  flood  tide  and 
30  knots  of  wind  from  the  northwest  are  shown  in  Plate  11.  Four  pilots 
completed  this  exercise.  All  successfully  turned  in  the  improved  notch. 
One  ship  left  the  northeast  corner  of  the  Reserved  Channel  by  about  15  ft. 

Results  of  the  Delaware  Bridge  backing  out  of  the  Reserved  Channel  and 
heading  outbound  through  the  Main  Ship  Channel  with  flood  tide  and 
30  knots  of  wind  from  the  northeast  are  shown  in  Plate  12.  Four  pilots 
successfully  completed  this  exercise. 
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Outbound,  ebb  tide,  30  knots  northeast  wind,  backing  out  of  Reserved 
Channel 

Results  of  the  COSCO  Hamburg  backing  out  of  the  Reserved  Channel  and 
heading  outbound  through  the  Main  Ship  Channel  with  ebb  tide  and 
30  knots  of  wind  from  the  northeast  are  shown  in  Plate  13.  Four  pilots 
completed  this  exercise.  One  ship  crossed  the  northeast  end  of  the  Re¬ 
served  Channel  while  backing  into  the  notch.  All  ships  turned  in  the  im¬ 
proved  notch  and  transited  the  improved  Main  Ship  Channel  successfully. 

Results  of  the  Delaware  Bridge  backing  out  of  the  Reserved  Channel  and 
heading  outbound  through  the  Main  Ship  Channel  with  ebb  tide  and 
30  knots  of  wind  from  the  northeast  are  shown  in  Plate  14.  Four  pilots 
completed  this  exercise.  One  ship  crossed  the  northeast  end  of  the  Re¬ 
served  Channel  while  backing  into  the  notch.  All  ships  turned  in  the  im¬ 
proved  notch  and  transited  the  improved  Main  Ship  Channel  successfully. 

Outbound,  ebb  tide,  30  knots  northwest  wind,  backing  out  of  Reserved 
Channel 

Results  of  the  COSCO  Hamburg  backing  out  of  the  Reserved  Channel  and 
heading  outbound  through  the  Main  Ship  Channel  with  ebb  tide  and 
30  knots  of  wind  from  the  northwest  are  shown  in  Plate  15.  Two  pilots 
completed  this  exercise.  Both  ships  turned  in  the  improved  notch  and 
transited  the  improved  Main  Ship  Channel  successfully. 

Results  of  the  Delaware  Bridge  backing  out  of  the  Reserved  Channel  and 
heading  outbound  through  the  Main  Ship  Channel  with  ebb  tide  and 
30  knots  of  wind  from  the  northwest  are  shown  in  Plate  16.  Two  pilots 
completed  this  exercise.  One  ship  crossed  the  northeast  end  of  the  Re¬ 
served  Channel  while  backing  into  the  notch.  Both  ships  turned  in  the  im¬ 
proved  notch  and  transited  the  improved  Main  Ship  Channel  successfully. 

Inbound,  ebb  tide,  30  knots  northwest  wind,  backing  out  of  Reserved 
Channel 

At  a  pilot’s  request,  a  scenario  of  a  ship  turning  bow-in  to  Reserved  Chan¬ 
nel  was  undertaken.  The  scenario  included  a  ship  docked  at  the  outer 
berth.  Results  of  this  exercise  with  the  COSCO  Hamburg  are  shown  in 
Plate  17.  Only  one  pilot  completed  this  exercise.  The  ship  entered  the 
35-ft-deep  portion  of  the  Main  Ship  Channel  by  about  20  ft  while  swinging 
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his  ship  to  port.  The  pilot  used  two  tugs  and  felt  that  three  would  be  re¬ 
quired  in  real  life. 

Plan  2  turning  notch 

Inbound,  ebb  tide,  30  knots  northwest  wind,  backing  into  Reserved 
Channel 

Results  of  the  COSCO  Hamburg  inbound  through  the  Main  Ship  Channel 
and  backing  into  the  Reserved  Channel,  using  the  Plan  2  turning  notch, 
with  ebb  tide  and  30  knots  of  wind  from  the  northwest  are  shown  in  Plate 
18.  Two  pilots  completed  this  scenario.  However,  both  pilots  did  a  repeat 
run  on  the  scenario.  One  pilot  left  the  north  side  of  the  notch  by  about 
170  ft  on  his  first  attempt.  The  other  three  runs  were  successful. 

Outbound,  ebb  tide,  30  knots  northwest  wind,  backing  out  of  Reserved 
Channel 

Results  of  the  COSCO  Hamburg  backing  out  of  the  Reserved  Channel, 
turning  in  the  Plan  2  turning  notch,  and  heading  outbound  through  the 
Main  Ship  Channel  with  ebb  tide  and  30  knots  of  wind  from  the  northwest 
are  shown  in  Plate  19.  Only  one  pilot  attempted  this  exercise.  It  was  suc¬ 
cessfully  completed. 

Outbound,  ebb  tide,  30  knots  northeast  wind,  backing  out  of  Reserved 
Channel 

Results  of  the  COSCO  Hamburg  backing  out  of  the  Reserved  Channel, 
turning  in  the  Plan  2  turning  notch,  and  heading  outbound  through  the 
Main  Ship  Channel  with  ebb  tide  and  30  knots  of  wind  from  the  northeast 
are  shown  in  Plate  20.  Two  pilots  attempted  this  exercise,  both  success¬ 
fully. 

Inbound,  flood  tide,  30  knots  northeast  wind,  backing  into  Reserved 
Channel 

Results  of  the  COSCO  Hamburg  inbound  through  the  Main  Ship  Channel 
and  backing  into  the  Reserved  Channel,  using  the  Plan  2  turning  notch, 
with  flood  tide  and  30  knots  of  wind  from  the  northeast  are  shown  in  Plate 
21.  Two  pilots  completed  this  scenario.  However,  one  pilot  brought  his 
ship  approximately  100  ft  out  of  the  north  side  of  the  Plan  2  turning  notch. 
Both  ships  left  the  northeast  end  of  the  Reserved  Channel. 
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Boston  North  Channel  bend  widener 

Inbound,  flood  tide,  30  knots  northeast  wind 

Results  of  the  COSCO  Hamburg  inbound  through  the  Boston  North 
Channel  bend  widener  with  flood  tide  and  30  knots  of  wind  from  the 
northeast  are  shown  in  Plate  22.  Four  pilots  completed  this  exercise,  all 
successfully  using  the  bend  widener. 

Results  of  the  Delaware  Bridge  inbound  through  the  Boston  North  Chan¬ 
nel  bend  widener  with  flood  tide  and  30  knots  of  wind  from  the  northeast 
are  shown  in  Plate  23.  Four  pilots  completed  this  exercise,  all  successfully 
using  the  bend  widener. 

Outbound,  flood  tide,  30  knots  northeast  wind 

Results  of  the  COSCO  Hamburg  outbound  through  the  Boston  North 
Channel  bend  widener  with  flood  tide  and  30  knots  of  wind  from  the 
northeast  are  shown  in  Plate  24.  Four  pilots  completed  this  exercise,  all 
successfully  using  the  bend  widener. 

Results  of  the  Delaware  Bridge  outbound  through  the  Boston  North 
Channel  bend  widener  with  flood  tide  and  30  knots  of  wind  from  the 
northeast  are  shown  in  Plate  25.  Four  pilots  completed  this  exercise,  all 
successfully  using  the  bend  widener. 

Inbound,  flood  tide,  30  knots  northwest  wind 

Results  of  the  COSCO  Hamburg  inbound  through  the  Boston  North 
Channel  bend  widener  with  flood  tide  and  30  knots  of  wind  from  the 
northwest  are  shown  in  Plate  26.  Two  pilots  completed  this  exercise,  both 
successfully  using  the  bend  widener. 

Outbound,  flood  tide,  30  knots  northwest  wind 

Results  of  the  COSCO  Hamburg  outbound  through  the  Boston  North 
Channel  bend  widener  with  flood  tide  and  30  knots  of  wind  from  the 
northwest  are  shown  in  Plate  27.  Two  pilots  completed  this  exercise,  both 
successfully  using  the  bend  widener. 
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Final  questionnaire 

At  the  end  of  their  simulator  testing  session,  the  pilots  completed  a  final 
questionnaire  (included  as  Appendix  A).  In  the  questionnaire,  the  pilots 
stated  their  support  for  the  improvements  to  the  both  Plans  l  and  2  turn¬ 
ing  notches,  the  Main  Ship  Channel,  and  the  bend  widener  for  the  Boston 
North  Channel.  The  two  pilots  that  had  the  opportunity  to  simulate  the 
Plan  2  turning  notch  felt  it  was  adequate  and  even  superior  to  the  Plan  l 
notch. 
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7  Recommendations 

Based  upon  the  simulator  results  and  the  pilot’s  final  questionnaires,  the 

following  recommendations  are  made  for  the  Boston  Harbor  Channel  im¬ 
provements: 

a.  The  Boston  North  Channel  bend  widener  is  recommended  without  any 
modifications. 

b.  The  widening  of  the  Main  Ship  Channel  is  recommended  without  any 
modifications. 

c.  The  Plan  l  turning  notch  is  recommended  with  the  modifications 
shown  in  Figure  14.  A  number  of  ships  left  the  northeastern  edge  of 
the  turning  notch.  This  edge  should  be  extended  100  ft.  A  number  of 
ships  also  left  the  northeast  end  of  the  Reserved  Channel.  Modifying 
the  Plan  1  notch  to  resemble  the  Plan  2  notch  in  this  area  is  recom¬ 
mended. 

d.  The  Plan  2  turning  notch  is  recommended  without  any  modifications. 
Only  two  pilots  were  able  to  test  the  Plan  2  notch,  and  they  felt  the 
notch  was  adequate.  It  is  recommended  that  two  additional  pilots  par¬ 
ticipate  in  a  2-  or  3-day  simulation  program  to  verify  these  results.  The 
modified  Plan  1  turning  notch  could  also  be  simulated  at  this  time. 
However,  this  is  not  a  requirement. 
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Figure  14.  Recommended  modifications  to  the  Plan  1  turning  notch. 
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Appendix  A:  Pilot  Questionnaires 


Boston  Harbor  Channel  Improvements 
Final  Questionnaire 


Captain 
Ships 

The  COSCO  Hamburg  -  918  -  x  131-  x  -46 -ft  containership. 
The  Delaware  Bridge  -  871.8  -  106  -  x  43  ft  containership. 


1 .  A  bend  widener  (Figure  1)  is  proposed  for  the  East  Part  of  the  Boston  North  Channel.  The  purpose  of 
the  widener  was  to  provide  additional  maneuvering  room  near  Finns  Ledge. 

a.  Based  upon  your  simulation  runs,  do  you  feel  that  the  widener  provided  adequate  room  for 
both  the  COSCO  Hamburg  and  the  Delaware  Bridge ? 


b.  Based  upon  your  simulation  runs,  do  you  feel  that  the  widener  is  necessary  to  bring  the 

COSCO  Hamburg  and  the  Delaware  Bridge  into  and  out  of  Boston  Harbor? 

jisnUcr 

c.  Will  the  widener  benefit  other  vessels  calling  at  Boston  Harbor?  If  so,  which  vessels  and  in 

what  manner  would  they  benefit.  y  y  / 


d.  Should  the  widener  be  modified?  Feel  free  to  sketch  on  Figure  1. 
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2.  Widening  of  the  deepened  45  ft  channel  near  Spectacle  Island  is  proposed.  The  widening  will  be 
accomplished  by  deepening  on  the  south  side  of  the  35  ft  channel.  The  channel  width  would  be 
increased  to  800  feet  with  880  feet  through  the  turns.  The  widening  is  shown  in  Figure  2.  The  purpose 
of  the  additional  width  is  permit  passage  of  these  larger  vessels  through  this  reach  of  the  harbor’s  Main 
Ship  Channel  and  to  ease  passage  in  the  two  turns  above  Spectacle  Island. 


a.  Based  upon  your  simulation  runs,  do  you  feel  that  the  additional  width  provided  adequate 
room  for  both  the  COSCO  Hamburg  and  the  Delaware  Bridge ? 


— 


b.  Based  upon  your  simulation  runs,  do  you  feel  that  the  additional  width  is  necessary  to 
bring  the  COSCO  Hamburg  and  the  Delaware  Bridge  to  make  the  turn  near  Spectacle 
Island? 


</ 


c/  r 


Cf:  -  Will  the  widener  benefit  other  vessels  calling  at  Boston  Harbor?  If  so,  which  vessels  and  in  | 
^  what  manner  would  they  benefit. 

_AcA^j>  rt-  ^J>&/  J 

^ 5^  . 


Should  the  channel  width  in  the  straight  sections  or  in  the  two  turns  be  modified?  Feel 
free  to  sketch  on  Figure  2. 
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Widening  near  the  mouth  of  the  Reserved  Channel  is  proposed.  The  widening  will  increase  the 
size  of  the  turning  area  from  a  radius  of  1200  feet  to  a  radius  of  1500  feet,  and  also  provide  50  ft 
additional  width  for  the  45  ft  channel  north  of  the  turning  area.  The  widening  is  shown  in  Figure 
3 .  The  turning  area  is  being  increased  to  allow  larger  containerships  access  to  the  Reserve 
Channel.  The  additional  50  ft  width  is  to  allow  more  maneuvering  room  for  larger  bulk  carriers 
expected  to  call  on  the  Mas  sport  marine  Terminal  just  north  of  the  Reserve  Channel. 


Based  upon  your  simulation  runs,  do  you  feel  that  the  enlarged  turning  area  provided 
adequate  room  for  both  the  COSCO  Hamburg  and  the  Delaware  Bridge ? 


b.  Based  upon  your  simulation  runs,  do  you  feel  that  the  enlarged  turning  area  is  necessary 
to  bring  the  COSCO  Hamburg  and  the  Delaware  Bridge  to  enter  and  leave  the  Reserve 
Channel?  ,  / 


srni*i/Tr?tA  4 


yf/lt 

A"**1  *****  ru*,  /f+us' 


c.  Should  the  enlarged  turning  area  be  modified?  Feel  free  to  sketch  on  Figure  3. 
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Boston  Harbor  Channel  Improvements 
Final  Questionnaire 

Captain  RoV>eyt  G'Corde.S 
Ships 

The  COSCO  Hamburg  -  918  -  x  131-  x  -46 -ft  containership. 

The  Delaware  Bridge  -  871.8  -  106  -  x  43  ft  containership. 

1.  A  bend  widener  (Figure  1)  is  proposed  for  the  East  Part  of  the  Boston  North  Channel.  The  purpose  of 
the  widener  was  to  provide  additional  maneuvering  room  near  Finns  Ledge. 

a.  Based  upon  your  simulation  runs,  do  you  feel  that  the  widener  provided  adequate  room  for 
both  the  COSCO  Hamburg  and  the  Delaware  Bridge ? 

y 


b.  Based  upon  your  simulation  runs,  do  you  feel  that  the  widener  is  necessary  to  bring  the 

COSCO  Hamburg  and  the  Delaware  Bridge  into  and  out  of  Boston  Harbor? 

X\0  K  Bud"  X+-  Gioe-s  You^ 

Y\e~e*<i<L.A  TWt.  Eve-vCi"  Yo  TfHe.elt  AnotW-v- 

Vt.ss^i  A  +-  "TXi  s  i^va.ctV 6.  ■  X-'V*A  \so 

(D  \A-  (r  ir  5  D  “f"  * 

c.  Will  the  widener  benefit  other  vessels  calling  at  Boston  Harbor?  If  so,  which  vessels  and  in 

what  manner  would  they  benefit. 

/ d-  $f  k.  n  G*  \  5  »  A,  l  Lo  u-3  S  "t"  o  \r 

Pov-i-  T7>  Ovv  (rr-e.e.v^  Q>«-«p3 

C,icU^  OP  A  ~VU_  CLV-o^v^\A-^-\- 

d.  Should  the  widener  be  modified?  Feel  free  to  sketch  on  Figure  1. 

S  e_e_ 
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2.  Widening  of  the  deepened  45  ft  channel  near  Spectacle  Island  is  proposed.  The  widening  will  be 
accomplished  by  deepening  on  the  south  side  of  the  35  ft  channel.  The  channel  width  would  be 
increased  to  800  feet  with  880  feet  through  the  turns.  The  widening  is  shown  in  Figure  2.  The  purpose 
of  the  additional  width  is  permit  passage  of  these  larger  vessels  through  this  reach  of  the  harbor’s  Main 
Ship  Channel  and  to  ease  passage  in  the  two  turns  above  Spectacle  Island. 


a.  Based  upon  your  simulation  runs,  do  you  feel  that  the  additional  width  provided  adequate 
room  for  both  the  COSCO  Hamburg  and  the  Delaware  Bridge ? 


y^3 


b.  Based  upon  your  simulation  runs,  do  you  feel  that  the  additional  width  is  necessary  to 
bring  the  COSCO  Hamburg  and  the  Delaware  Bridge  to  make  the  turn  near  Spectacle 
Island? 


y*s 


If  so,  which  vessels  and  in 


y^s  V.K  Or  Ivv  SuMev.  uwl 

G-  wV+S,  A  wet  Y^Vs  O  AHouJ  -f-CY-  Lco<~5  tv- 

} W-Gj—  -i,  v  ^  U) icltv 


d 


C. 


Should  the  channel  width  in  the  straight  sections  or  in  the  two  turns  be  modified?  Feel 
free  to  sketch  on  Figure  2. 
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3 .  Widening  near  the  mouth  of  the  Reserved  Channel  is  proposed.  The  widening  will  increase  the 
size  of  the  turning  area  from  a  radius  of  1200  feet  to  a  radius  of  1500  feet,  and  also  provide  50  ft 
additional  width  for  the  45  ft  channel  north  of  the  turning  area.  The  widening  is  shown  in  Figure 
3.  The  turning  area  is  being  increased  to  allow  larger  containerships  access  to  the  Reserve 
Channel.  The  additional  50  ft  width  is  to  allow  more  maneuvering  room  for  larger  bulk  carriers 
expected  to  call  on  the  Massport  marine  Terminal  just  north  of  the  Reserve  Channel. 


a.  Based  upon  your  simulation  runs,  do  you  feel  that  the  enlarged  turning  area  provided 
adequate  room  for  both  the  COSCO  Hamburg  and  the  Delaware  Bridge ? 


Ye-} 


b.  Based  upon  your  simulation  runs,  do  you  feel  that  the  enlarged  turning  area  is  necessary 
to  bring  the  COSCO  Hamburg  and  the  Delaware  Bridge  to  enter  and  leave  the  Reserve 
Channel? 


Ye-} 


C.  Should  the  enlarged  turning  area  be  modified?  Feel  free  to  sketch  on  Figure  3. 

Yts  yloffe-  Cu-  .J 
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4.  The  following  questions  concern  the  simulation  modeling  of  Boston  Harbor, 

a.  Was  the  visual  scene  realistic,  accurate,  and  adequate  for  the  study? 

Ye*> 


b.  Do  you  feel  the  ships  responded  correctly  to  the  currents? 

Yes 


c.  Do  you  feel  the  ships  responded  correctly  to  the  bank  forces? 

Y*> 


d.  Do  you  feel  the  ships  responded  correctly  to  the  wind? 

Ve-5 


e.  Any  additional  comments  regarding  the  simulation  model? 

fl0(  1T-(-  [ 
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Boston  Harbor  Channel  Improvements 
Final  Questionnaire 

Captain  A  A. * Jtro A 
Ships 

The  COSCO  Hamburg  -  918  -  x  131-  x  -46 -ft  containership. 

The  Delaware  Bridge  -  871.8  -  106  -  x  43  ft  containership. 


1.  A  bend  widener  (Figure  1)  is  proposed  for  the  East  Part  of  the  Boston  North  Channel.  The  purpose  of 
the  widener  was  to  provide  additional  maneuvering  room  near  Finns  Ledge. 


i.  Based  upon  your  simulation  runs,  do  you  feel  that  the  widener  provided  adequate  room  for 
both  the  COSCO  Hamburg  and  the  Delaware  Bridget  ^ £  g  j  //£ 

frAb  /  T70A>A  /  /€*✓/*-«.  ££  A 

/fe/ /f  £.77 A)& , 


b.  Based  upon  your  simulation  runs,  do  you  feel  that  the  widener  is  necessary  to  bring  the 
COSCO  Hamburg  and  the  Delaware  Bridge  into  and  out  of  Boston  Harbor? 

^£3, 


c.  Will  the  widener  benefit  other  vessels  calling  at  Boston  Harbor?  If  so,  which  vessels  and  in 

what  manner  would  they  benefit. 

TV/*  ££v££/r  rA£ 

TfrtL4£  A  ££  PlTH  A/A 

VM46E/J  TWfiT~  A££i 

d.  Should  the  widener  be  modified?  Feel  free  to  sketch  on  Figure  1. 

p®  t  £;Y  /i  /yA>£  A  4 
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Figure  1.  Boston  North  Channel  Bend  Widcncr 
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2.  Widening  of  the  deepened  45  ft  channel  near  Spectacle  Island  is  proposed.  The  widening  will  be 
accomplished  by  deepening  on  the  south  side  of  the  35  ft  channel.  The  channel  width  would  be 
increased  to  800  feet  with  880  feet  through  the  turns.  The  widening  is  shown  in  Figure  2.  The  purpose 
of  the  additional  width  is  permit  passage  of  these  larger  vessels  through  this  reach  of  the  haibor’s  Main 
Ship  Channel  and  to  ease  passage  in  the  two  turns  above  Spectacle  Island. 


a.  Based  upon  your  simulation  runs,  do  you  feel  that  the  additional  width  provided  adequate 
room  for  both  the  COSCO  Hamburg  and  the  Delaware  Bridge ?  5 


b. 


Based  upon  your  simulation  runs,  do  you  feel  that  the  additional  width  is  necessary  to 
bring  the  COSCO  Hamburg  and  the  Delaware  Bridge  to  make  the  turn  near  Spectacle 


Island? 


e  Will  the  widener  benefit  other  vessels  calling  at  Boston  Haibor?  If  so,  which  vessels  and 

inwhat  manner  would  they  benefit.  ^  ^  5  £/£**/** 

/ 

srttW,  fi/Ac/iAS-r  asAAtss*  a/sv  ****** 

c.  Should  the  channel  width  in  the  straight  sections  or  in  the  two  turns  be  modified?  Feel 
free  to  sketch  on  Figure  2. 

fisp  ,  /T~  /(  lA£l*  /fjf 
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3 .  Widening  near  the  mouth  of  the  Reserved  Channel  is  proposed.  The  widening  will  increase  the 
size  of  the  turning  area  from  a  radius  of  1200  feet  to  a  radius  of  1500  fed  and  also  provide  50  0 
additional  width  for  the  45  ft  channel  north  of  the  turning  area.  The  widening  is  shown  in  Figure 
3.  The  turning  area  is  being  increased  to  allow  larger  containerships  access  to  the  Reserve 
Channel,  The  additional  50  ft  width  is  to  allow  more  maneuvering  room  for  larger  bulk  carriers 
expected  to  call  on  the  Massport  marine  Terminal  just  north  of  the  Reserve  Channel 


a.  Based  upon  your  simulation  runs,  do  you  feel  that  the  enlarged  turning  area  provided 
adequate  room  for  both  the  COSCO  Hamburg  and  the  Delaware  Bridge! 


b.  Based  upon  your  simulation  runs,  do  you  feel  that  the  enlarged  turning  area  is  necessary 
to  bring  the  COSCO  Hamburg  and  the  Delaware  Bridge  to  enter  and  leave  the  Reserve 


C.  Should  the  enlarged  turning  area  be  modified?  Feel  free  to  sketch  on  Figure  3. 

ffs .  JT  Me  A  A  A  r~/V£ 

THAk>/as4-  tJSTcM  4$  /r°  A i'* 

/ht?  am  /*>&/> i  /ir->A 

}T  A 130  Aa/C/J  Y~H£  Sf//?* 

TjV£  flfkfeAT-  Ay. 
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4,  An  alternative  turning  notch  was  simulated  during  the  final  days  of  the  second 
week  of  simulations.  It  is  shown  in  Figure  4. 

a.  Based  upon  your  simulation  runs,  do  you  feel  that  the  enlarged  turning  area  provided 
adequate  room  for  both  the  COSCO  Hamburg  and  the  Delaware  Bridge 7 

if  £5. 


b.  Based  upon  your  simulation  runs,  do  you  fed  that  the  enlarged  turning  area  is  necessary 
to  bring  the  COSCO  Hamburg  and  the  Delaware  Bridge  to  enter  and  leave  the  Reserve 
Channel? 

?£}. 


C.  Should  (he  enlarged  turning  area  be  modified?  Fed  free  to  sketch  on  Figure  4. 

r 

fJ  P .  X-  /A£££  A.  /7VW  72Y /3AS/4 

tm*  orr/rA  xr 

£  4>A  /-f+ us//  x/if/f  £  y&sAteKf, 
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5,  The  following  questions  concern  the  simulation  modeling  of  Boston  Harbor, 
a  Was  the  visual  scene  realistic,  accurate,  and  adequate  for  the  study? 

b.  Do  you  feel  the  ships  responded  correctly  to  the  currents? 

**>  rtf£  #d*y~ 

*>07-  4>*>  "rif£  aAA .  7~//£  AAA  £v*&*s7~  At  At 

Sts**s  r#£  j/¥/£*  Aft**  A  /*>  rrt£  S7A/*>  0 A? As* s'** 

ef  T££ffwAjL< 

c.  Do  you  fed  the  ships  responded  correctly  to  the  hank  forces? 

f£S. 

d.  Do  you  fed  the  ships  responded  correctly  to  the  wind? 

?£$ 

e.  Any  additional  comments  regarding  the  simulation  model? 

V£A*f  6-e+A  s//74JLAT*><-  ,  ^ 

u*sM/a>*  /T  *£***>£*  a  * *>r:  j*X> 

ATAAA  A 
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Boston  Harbor  Channel  Improvements 
Final  Questionnaire 

Captain  Pc&bUC _ 

Ships 

The  COSCO  Hamburg  -918  -x  131-  x-46-ft  containership. 

The  Delaware  Bridge  -  871 .8  -  106  -  x  43  ft  containership. 

L  A  bend  widener  (Figure  t)  is  proposed  for  the  East  Part  of  the  Boston  North  Channel.  The  purpose  of 
(he  widener  was  to  provide  additional  maneuvering  room  near  Finns  Ledge, 

a.  Based  upon  your  simulation  runs,  do  you  feel  that  (he  widener  provided  adequate  room  for 
both  the  COSCO  Hamburg  and  the  Delaware  Bridge!  Lo*J££TR  t/  C  S 

UAWLO  *MJt  tufftW-TT  that  TJtrf- 

Tu)t  M  -nuFF.t  fcr  t***  Mt^Cl 


b.  Based  upon  your  simulation  nans,  do  you  feel  that  the  widener  is  necessary  to  bring  the 
COSCO  Hamburg  and  the  Delaware  Bridge  uuo  and  out  of  Boston  Harbor? 

u)itH  TNx  dAAPt  4-  U-K  C*  Cosed  -fH£ 

r’SV'DCS  A  CAe^TCA.  OF  SflFET/ 

v«J  *tat/£RS£ 


c.  Will  the  widener  benefit  other  vessels  calling  at  Boston  Harbor?  If  so,  which  vessels  and  in 

what  manna:  would  they  benefit. 

TUo  pMsWfr  OIL  HUOlTHttiJf  COULD  4c  OoOt 

CuRtom*  60L><  ffOE  W tti  f«SAfiS  flT  FiaW-S  - 

d.  Should  the  widener  he  modified?  Feel  free  to  sketch  on  Figure  1. 

hofci'-r  S££  MC.CD  re  £xP*/Jb  Ci>Kk.t*rr 
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2.  Widening  of  the  deepened  45  ft  channel  near  Spectacle  Island  is  proposed.  The  widening  will  be 
accomplished  by  deepening  on  the  south  side  of  the  35  ft  channel.  The  channel  width  would  be 
increased  to  SCO  feet  with  880  feet  through  the  turns.  The  widening  is  shown  in  Figure  2.  The  purpose 
of  the  additional  width  is  permit  passage  of  these  larger  vessels  through  this  reach  of  the  harbor's  Main 
Ship  Channel  and  to  case  passage  in  the  two  turns  above  Spectacle  Island. 

a.  Based  upon  your  simulation  mns,  do  you  fed  that  the  additional  width  provided  adequate 
room  for  both  the  COSCO  Hamburg  and  (he  Delaware  Bridge1? 


b  Based  upon  your  simulation  runs,  do  you  feel  that  the  additional  width  is  necessary  to 
bring  the  COSCO  Hamburg  and  the  Delaware  Bridge  to  make  the  turn  near  Spectacle 
Island? 

yes 


e.  Will  the  widener  benefit  other  vessels  calling  at  Boston  Harbor?  If  so,  which  vessels  and 
in  what  manner  would  they  benefit, 

(MWM*rry  ajwi£**’s  cs^'£+‘Sc*i'fJ. 

nwu  It  um  «*nl  *T  flWTrf 

OMiJa**-  b£trtl. 


c.  Should  the  channel  width  in  the  straight  sections  or  in  the  two  turns  be  modified?  Feel 
free  to  sketch  on  Figure  2. 
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3 .  Widening  near  the  mouth  of  the  Reserved  Channel  is  proposed.  The  widening  will  increase  the 
size  of  the  turning  area  from  a  radius  of  1200  feet  to  a  radius  of  1500  feet,  and  also  provide  50  ft 
additional  width  for  the  45  ft  channel  north  of  the  turning  area.  The  widening  is  shown  in  Figure 
3.  The  turning  area  is  being  increased  to  allow  larger  containerships  access  to  the  Reserve 
Channel.  The  additional  50  ft  width  is  to  allow  more  maneuvering  room  for  larger  bulk  carriers 
expected  to  call  on  the  Massport  marine  Terminal  just  north  of  the  Reserve  Channel. 

a.  Based  upon  your  simulation  runs,  do  you  feel  that  the  enlarged  turning  area  provided 
adequate  room  for  both  the  COSCO  Hamburg  and  the  Delaware  Bridge ? 

PgPlOiTfcLY 


b.  Based  upon  your  simulation  runs,  do  you  feel  that  the  enlarged  turning  area  is  necessary 
to  bring  the  COSCO  Hamburg  and  the  Delaware  Bridge  to  enter  and  leave  the  Reserve 
Channel? 

V£5 


c.  Should  the  enlarged  turning  area  be  modified?  Feel  free  to  sketch  on  Figure  3. 
$££  fMoSftt.  Z 
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4.  An  alternative  turning  notch  was  simulated  during  the  final  days  of  the  second 
week  of  simulations.  It  is  shown  in  Figure  4. 


a.  Based  upon  your  simulation  runs,  do  you  feel  that  the  enlarged  turning  area  provided 
adequate  room  for  both  the  COSCO  Hamburg  and  the  Delaware  Bridge ? 


b. 


Based  upon  your  simulation  runs,  do  you  feel  that  the  enlarged  turning  area  is  necessary 
to  bring  the  COSCO  Hamburg  and  the  Delaware  Bridge  to  enter  and  leave  the  Reserve 
Channel?  .  .  ^ 

AA.A tmiUZ  VM PfttT  Tfr  TRAFFIC , 

Tflc 


C.  Should  the  enlarged  turning  area  be  modified?  Feel  free  to  sketch  on  Figure  4. 
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5.  The  following  questions  concern  the  simulation  modeling  of  Boston  Harbor, 

a.  Was  the  visual  scene  realistic,  accurate,  and  adequate  for  the  study? 


b.  Do  you  feel  the  ships  responded  correctly  to  the  currents? 


c.  Do  you  feel  the  ships  responded  correctly  to  the  bank  forces? 

/lotocseK  Sucrio*)  °  CO**  CD  uJHF**  /T  doft/vu^y 


d.  Do  you  feel  the  ships  responded  correctly  to  the  wind? 

teticapiw  y£5 


e.  Any  additional  comments  regarding  the  simulation  model? 

“TV 5  Scenco  *  ^  ttlc  oJCAKet  t~ha/J  c^cctcD 
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